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TWP-ICE CRM intercomparison specification http://www.giss.nasa.gov/ ∼fridlind/twp-ice/info

◮ active and suppressed monsoon conditions only
◮ 18 January - 3 February 2006 (16 days)
◮ horizontal domain size = 176 x 176 km
◮ vertical domain size ≥ 24 km
◮ periodic boundary conditions (idealized marine)
◮ sea surface temperature = 29◦C, albedo = 0.07
◮ interactive surface and radiative fluxes
◮ idealized ozone profile from observations (Figure 2)
◮ idealized aerosol profile from observations (Figure 3)
◮ domain-mean large-scale forcings from observations
◮ apply forcings at full strength below 15 km
◮ nudge to observations with a 6-h time scale
◮ two simulations

◮ baseline: nudge to observations only above 15 km
◮ sensitivity: nudge to observations above 0.5 km

Figure 1. TWP-ICE domain
Source: Xie
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Figure 2: Idealized ozone profile
Data: Allen, OMI
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Figure 3: Idealized aerosol profile
Data: Allen, Gallagher, Williams

◮ preliminary results due 1 March
◮ final results due 1 July

Figure 4: Baseline simulation at 22.375 (event B)
Simulation: Fridlind/Ackerman

Where do simulations and measurements disagree? http://www.giss.nasa.gov/ ∼fridlind/twp-ice/data

◮ approach
◮ sample models appropriately
◮ match spatial resolution
◮ poor statistics? use envelope
◮ pursue all measurements

◮ examples (Figure 5)
◮ precipitation

◮ models agree within ∼25%
◮ measurements may be adequate

to constrain simulations
◮ ice water path

◮ models disagree by ∼50%
◮ measurements appear inadequate

to constrain simulations
◮ liquid water path

◮ models disagree by ∼10%
◮ measurements appear inadequate

to constrain simulations
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Figure 5. Baseline simulations, measurements
Simulations: Fridlind/Ackerman, Park/Wu, Hill/Petch
Measurements: Xie/May, Liu, Turner, Comstock/McFarlane/Mather

Does ice sublimation hydrate the upper troposphere?

◮ simulated budget terms
◮ actual moisture tendency
◮ large-scale horizontal advection
◮ large-scale subsidence/ascent
◮ vertical advection and mixing
◮ exchange with hydrometeors
◮ nudging
◮ budget residual

◮ approach
◮ time periods: 6-hour, 24-hour
◮ first consider all elevations
◮ then focus on tropopause layer
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Figure 6: 6-hour water vapor budgets at all elevations
◮ ice is a net sink for water vapor above the melting layer
◮ net hydration by hydrometeors occurs primarily below 5 km
◮ water vapor lifted by convection deposits to hydrometeors
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Figure 7: 6-hour water vapor budgets near the tropopause
◮ hydrometeors are a mean water vapor sink at the tropopause
◮ large amounts of water vapor cycle through the TTL
◮ only one 6-hour period with moistening above 14 km (right)
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Figure 8: 24-hour water vapor budgets near the tropopause
◮ ice is a net sink during monsoon events A, B, and C
◮ moistening does not occur if RHI is already high
◮ uncertainty in RHI measurements will need to be considered

Does dehydration occur in overshooting convection?
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Figure 9: 6-hour vapor vapor budgets near the tropopause
◮ peak activity of events A, B, and C are shown
◮ only the strongest event dehydrates above the tropopause
◮ results may be sensitive to simulated ice fall speeds
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Figure 10: 24-hour total water budgets near the tropopause
◮ integrations over events A, B, and C are shown (baseline and sensitivity results for each event)
◮ convective events result in drying in all except the baseline simulation for event B
◮ but water vapor tendency is often small relative to other terms, including budget residual

Next steps
◮ refine model-data comparisons
◮ time series analysis of budgets
Acknowledgments
◮ NASA Radiation Sciences
◮ NASA Advanced Supercomputing
◮ DOE ARM Program
◮ DOE ACRF data archive
◮ TWP-ICE science team
◮ ACTIVE science team


